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(54) PROCESS FOR PRODUCING CYCLODEPSIPEPTIDE COMPOUNDS AND NOVEL 
CYCLODEPSIPEPTIDE 

(57) Known cyclic depsipeptides which are PF 1022F substance and PF 1 022H substance, as well as a novel cyclic 
depsipeptide. PF 1022G substance, are now prepared simultaneously by cultivating a fungal strain capable of produc- 
ing PF 1022F substance. PF 1022G substance and PF 1022H substance represented by the known PF 1022 strain 
(deposited under PERM BP.2671) which is a kind of fungus belonging to asporous imperfect fungi (the order Aoono- 
mycetqles) and is presumable to belong to the genus Xvlaria or the genus Rosellinia in the family Xvlariaceae The PF 
1 022G substance has the formula: 
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Description 

Technical Field 

[0001] This invention relates to a fermentative process for the preparation of PF 1 022F substance and PF 1 022H sub- 
stance which are known cyclic depsipeptides. and for the preparation of PF 1022G substance which is a novel dep- 
sipepttde. This invention further relates to PF 1022G substance as the novel depsipeptide. 

Background Art 



[0002] Hitherto, there are known a number of compounds possessing an anthelmintic activity. Amcxig such com- 
pounds, destomycin A, hygromycin B, avermectin and others may be exemplified as such known compounds which are 
products of microorganisms and which have an anthelmintic activity, but they are of a very small minority among the 
known anthetminttcally active compounds. Takagi et al. made investigations earlier to search for the substances having 

75 an anthelmintic activity against roundworms living in domestic fowls, and as a result they discovered PF 1022 sub- 
stance (which may also be called as PF 1022 A substance) as a product of a miaoorganism, and PF 1022 substance 
is classified under cyclic depsipeptides having an anthelmintic activity (refer to Japanese Patent Appilication First Pub- 
lication l^kai Hei 3-35796, Japanese Patent No^608479. U.S. Patent No.5,1 16,815 and European Patent Application 
First Publication No. 03821 73A2). This PF 1022 substance is the cyclic depsipeptide represented by the following for- 

20 mula (A): 
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wherein Me stands for methyl group Me has the same meaning in the following descriptions given heranafter. 
[0003] PF 1022 substance is a cydic depsipeptide constituted by L-N-methylleucine 

l(CH3)2CHCH2CH(NHCH3)COOH] (Code: H-L-MeLeu-OH). D-lactic add [CH3CH(OH)-COOH] (Code: H-D-Lac-OH) 
45 and D-phenyllactrc acid [C6H5CH2CH(OH)COOH] (Code: H-D-PhLac-OH), which are bonded with each other through 
ester- and amido-bonds. PF 1022 substance may also be represented by the following fornrujia (B). 
Formula (B): 



Cyclo(L-MeLeu-D-Lac-L-MeLeu-D-PhLac-L-MeLeu-D-Lac- L-MeLeu-D-PhLac) (B) 



[0004] The present inventors further discovered PF 1 022B substance, PF 1022C substance and PF 1 022D substance 
as the products of the microorganism, and these substances are PF 1022>related compounds having an anthelmintic 
activity (refer to Japanese Patent Application First Publication Kokai Hei 5-170749). Further, PF 1022E substance was 
found as a product of the miaoorganism (refer to Japanese Patent Application First Publication Kokai Hei 6-184126). 
55 The microorganism used here is PF 1022 strain hereinafter described. The structural formulae of PF 1022B to E sub- 
stances are given in Internationally published specification W094/19334 (published on 1st September. 1994) of PCT 
Application PCT/JP94/00252. and in European Patent Application First-published specification No 0685469A1. 
[0005] A series of cydic depsipeptide derivatives which are produced through chemical synthetic processes by the 
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present inventors, as well as some processes for their preparation are descnbed m t^Pf^^^^^^^^JlSS^ PC? 
Publication Kckai Hei 5-320148 and Japanese Patent Application First Publication Kokai He. 6-340694 a"d ateoin PCT 
irJernationally published spec»ication W094/19334 mentioned above. Yet further, another senes of cychc d^^ 
Ses prepari by chemical synthesis by Nishiyama et al. and their preparation '^^^^^^^,^^^'^1'^'^^^ 
Appli^tton First Publication Kokai Hei 5-229997. Internationally P^'^^^^^P^'^f^^^^^^ of PC^SS- 
tton PCT/JP93/00286. U.S. Patent No.5.514.773 and Internationally published specrf ication WO95/07272 of PCT /^pli- 
cation PCT/JP94/ 01 446. ^ , 
roooei In addition Examples 3 and 8 of the above PCT Internationally published specification W094/1 9334 describe 
PfTo22-002 substance and PF 1022-202 substance, respectively, v^hich were chemically synthesized by the present 
inventors PF T^lo2 substance is reported in another name of PF 1022F substance and PF 1022-^)2 substance .s 
e^Sin another name of PF 1022H substance in PCT Internationally published specifi^tton WO97/110M (pu^ 
lished on March 27. 1997) of PCT Application PCT/JP96/02730{with International filing date: September 20. ■«996). The 
rcf/SlSn PCT/JP96«)273o1««s filed with claiming a priority from Japanese Patent Application He. 7-244^1 
filed onSeptember 22. 995 and is claiming a series of such novel derivatives of PF 1022 substance which are recently 
synthesized by the present inventors. , ^ ^ , ioo-7\««prT 
roOOTl Incidentally, in PCT Internationally published specification WO 97/20945 (published on June 12. 1997) of PCT 
ADdi^tion PCT/EP96/05190 (International fifing date: November 25. 1996), Jeschke et al. have proposed a proce^ 
S^'eparatio; of cydodei'ipeptides comprising aryllactic acid as one constituent of the ^o^eps-p^t^!' 
precis comprises converting an amino acid such as 4-niUophenyla.anine or a 2-hydro^ carboxyl.c ac.d such es A- 
Ert^eny°laSic acid in the presence of a microbial strain (deposHed as DSM 10345) of Mys^ ^ ^ 
generic name of conidium-unformable fungi) or in the presence of an enzyme extracted from sa«l ""^^^^^^ 
100081 It is generally known that such diseases called as parasitic diseases can bnng aboirt serious damage "ot onV 
o*e health of manWnd and animals but also to useful vegetation cultivated in the agncullure. "^^^^^f^^^^ 
Swai e^st earnest demands for providing some novel and useful substances having an anthelmintic activrty. and also 
for providing some processes capable of producing such novel substances ad>«ntageoiisly. „,^«rtort a 
[0009] Taking the above-mentioned demands into due consideration, we. the present inventors, had proceeded a 
series of our ir^estigation earlier, and on the basis of the investigation we already succeeded .n prov.d.ng a n«« f«- 
mentative process for the preparation and a new chemically synthetic process for the preparat.on of a series of the 
aliv^mentiSed known or n^ cyclic depsipeptides and their derivatives which possess an anthelmintic activrty and 
are therefore useful as therapeutic and pre/entive medicines for the parasitic diseases. ^ . , .u 

-^l above-mention^ PF 1 022H substance is a cycfic depsipeptide obtained through a chemjcal synthe^^ 
throresent inventors, and we have further found that this PF 1 022H substance is also useful as a start,^ n^tenal fo 
JHe Sep^aSf of a Uries of depsipeptide derivatives possessing an improved anthelmintic artn^rty. rf the funct»nal 

aroup or groups of PF 1 022H substance is or are chemically modified f urttier. .. . , , . ,. ^ ^ ,^ 

l<Su] Lm2suresforpreparingthecydicdepsipeptideshavingsuchacomplexcycteskeletonasseen.nm^^^ 

tTal fOrmSa (A) above, there are two routes, namely a route by chemical synthesis and another rou^e by cuHivaton o 
a^c?c^gi^^e fermentative process for preparing the cyclic depsipeptides by cultivaUon of mu^roorganisjT^^^ 
fe^e Se production of the intended substances of the complex structure to the actions of the m.croorgan.sm used. In 
comparison with the chemically synthetic process, the fermentative process is ^^^J^ ^^^^'^'"^^^'^ 
respect of the overall period of time required, labors and expenses and other points, and the fermentatwe process may 
he ooerated in a easier and more convenient way. 

mo?S S the several reasons above-mentioned, the PF 1022F substance and PF 1022H substance are requested 
to be prepared in a more convenient way by the cultivation of microorganism rather than by the chemical synthetic routa 
It is aisTrequested that such novel cyclic depsipeptides which have not yet been disclosed in hterature are prepar«l 
through such convenient, fermentative process by the cultivation of a microorganism, because such nove^^ cyclic dep- 
sipeF^des will have such possibilities that they possess an anthelmintic activity or some other P^^^'^'^^^yj^ 
aSivWes. and that they are utiUzable as intermediate materials tor chemically synthes«ing some other denvatives pos- 
sessing some useful activities. «.i,„DCiraoP 

[001 31 One of the objects of this invention is. therefore, to provide a novel process for the preparat.on of the PF 1 022F 
substance and PF 1022H substance by the cultivation of a microorganism. Another object of this invenbon .s to provide 
novel, useful cyclic depsipeptides by the cuKwation of a microorganism. 

nig ^lnsiire of the Invention 

[001 4] In order to achieve the above-mentioned objects, we have canied out cuHivatton of a van ^y of microorganisms 
and have made studies on tiie metaboltte products so obtained of these microorganisms. As a part rt these studies, we 
t^Z^L6e detailed investigations on the substances as produced in the culture broth oTIhe 
PF 1022 strain (deposfted as PERM BP-2671 under Budapest Treaty), vrtiich strain was judged to betong to the order 
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Aqonomvcetales and which was previously used tn the fermentative process for preparation of PF 1022A substance of 
formula (A) shown above (refer to Japanese Patent No.2608479 and U.S. Patent No. 5, 1 1 6.81 5) and also in the fermen- 
tative process for preparation of PF 1022B, C. D and E substances. As a result, we have now found that the PF 1022F 
substance and PF 1022H substance are simultaneously produced and accumulated in the said culture broth of the PF 
5 1022 strain. 

[0015] We have further discovered that a novel cyclic depsip^tide is also produced in the same culture broth of the 
PF 1022 strain, and we have designated this novel substance as PF 1022G substance. Also, we have succeeded in 
recovering the PF 1022F substance, PF 1022H substance and PF 1022G substance from the resultant culture of the 
PF 1022 strain and then purifying and isolating these substances, respectively. Further, we have examined physico- 
10 chemical properties of PF 1022G substance, and we have determined the chemical structural formula thereof and thus 
confirmed PF 1022G substance to be a novel cyclic depsipeptide. 

[0016] PF 1022F substance is a cyclic depsipeptide represented by the following formula (B): 



15 



20 



25 



30 




wherein Me stands for methyl group and Me has the same meaning in the following descriptions given hereinafter. 
35 [0017] PF 1022H substance is a cyclic depsipeptide represented by the following formula (C): 



40 



45 



50 




55 

[0018] The novel PF 1022G substance now obtained by the present inventors is a cyclic depsipeptide represented by 
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[0019] We have further studied on taxonomic distinction of the PF 1022 strain (deposited under PERM BP-2671) 
25 above-mentioned, but we could not yet specified completely the taxonomic position of the PF 1022 strain, because the 
PF 1022 strain is such a fungus which does not cause any conidium formation. According to our systemic analysis for 
analyzing the base-sequence of 18S rDNA of the PF 1022 strain, however. PF 1022 strain is considered surety to 
belong to the family Xylariaceae and now is presumed to be close to the genus Xylaria or the genus Roseliinia falling 
under this Xylariaceal family. 

30 [0020] In this invention, therefore. PF 1 022 strain is regarded presumably or tentatively to be a strain belonging to the 
genus Xvlaria or the genus Roseliinia. 

[0021] According to a first aspect of this invention, therefore, there is provided a process for the preparation d PF 
1022F substance, PF 1022G substance and PF 10221-1 substance, which are represented by the following general for- 
mula (I) 

35 




55 



wherein both of R^ and R^ each denote methyl group for PF 1022F substance, but R^ denotes methyl group and R^ 
denotes p-hydroxybenzyl group for PF 1022G substance, and both of R^ and R^ each denote p-hydroxybenzyl group 
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for PF 1022H substance, which process comprises cultivating a fungal strain capable of producing PF 1022F sub- 
stance, PF 1022G substance and PF 1022H substance and belonging to the genus Xylana or the genus Rosellinia. in 
a culture medium containing carbon arxJ nitrogen sources, thereby producing and accumulating PF 1022F substance, 
PF 1022G substance and PF 1022H substance in the resulting culture, recovering PF 1022F substance, PF 1022G 
5 substance and PF 1022H substance from the said culture and then Isolating PF 1022F substance. PF 1022G sub- 
stance and PF 1022H substance separately from each other. 

[0022] The fungal strain capable of producing PF 1022F substance. PF 1022G substance and PF 1022H substance, 
which is to be used in the process of the first aspect of this Invention, may be any of those strains which are capable of 
producing PF 1022F substance, PF 1022G substance and PF 1022H substance, as long as it belongs to the genus 

10 Xylaria or the genus Rosetlinia of the family Xylariaceae . One preferred example of the fungal strains capable of pro- 
ducing PF 1022F substance. PF 1022G substance and PF 1022H substance is the aforesaid PF 1022 strain which is 
an asporous imperfect fungus arKi which was isolated from a vegetative sample collected in tbaraki Prefecture. Japan. 
[0023] The PF 1022 strain has been deposited at National Institute of Bioscience and Human-Technology Agency of 
Industrial Science & Technology (located at No. 1-3, 1-chome, Higashi, Tsukuba-shi. Ibaraki Prefecture. Japan) since 

75 January 24. 1989 under the access number PERM P-10504. and then since December 4, 1989 under the access 
number PERM BP-2671 in terms of the Budapest Treaty. 

[0024] Micological properties of the PF 1022 strain are described in detail in the specification of Japanese Patent 
Application Kokal No. Hei 3-35796, the specification of U.S.Patent No.5.116.815 and the Journal of Antibiotics. Vol.45, 
page 692- (1992). 

20 [0025] Like the other asporous imperfect fungal strains (the order Aoonomvcetales) . the PF 1022 strain is labile in its 
properties. Thus, for example, the PF 1022 strain itself, or any mutant as derived from this strain, phenotypic conjuga- 
tion (spontaneously generated or artif iciatty induced), or genetic recombinant of sakJ strain may be used in practicing 
the process of this invention, if it can produce the PF 1022F substance. PF 1022G substance and PF 1022H substance. 
[0026] In the process according to the first aspect of this invention, a fungal strain capable of producing PF 1022F 

25 substance. PF 1022G substance and PF 1 022H substance is cultivated according to the following cultivation procedure. 
[0027] Thus, in the process according to the first aspect of this invention, the above-mentioned PF 1 022F substance, 
PF 1022G substance and PF 1022H substance-producing strain is cultivated in a culture medium containing such ordi- 
nary carbon source and nitrogen source which can be generally utilized as nutrients by ordinary Microorganisms. As 
such nutrients, there may be used those nutrients which are known to have been utilized for the cultivation of fungi. For 

30 example, as the carbon sources are usable the ordinarily utilized caibon sources such as glucose, sucrose, starch 
syrup, dextrin, starch, glycerol, molasses, animal oils, vegetable oils, and the like. Usable as the nitrogen sources are 
the ordinarily utilized nitrogen sources such as soybean flour, wheat germ, corn steep liquor, cotton seed dl, meat 
extract, peptone, yeast extract, ammonium sulfate, sodium nitrate, urea, and the like. Inorganic salts capable of produc- 
ing potassium, calcium, magnesium, cobalt, chloride, phosphate, sulfate and other ions may effectively be added to the 

35 culture medium, as necessary. Furthermore, organic and Inorganic substances capable of promoting the growth off the 
fungal strain and thus promoting the production of PF 1022F sulsstance, PF 1022G substance and PF 1022H sub- 
stance may also be added in an appropriate amount. 

[0028] For the methods of the cultivation of said strain, a cultivation method carried out under aerobic conditions is 
suitable, and particularly the cultivation method under submerged conditions is most suitable. The temperature range 

40 of 1 S-'SO'^C is suitable for the cultivation, but optimally the cultivation may be effected at a temperature of about 26*'C in 
most instances. In shake-cultivation or tank-cultivation, the production of PF 1022F sut>stance, PF 1022G substance 
and PF 1022H substance will usually arrive at a maximum accumulation of these substances in 2 to 10 days, although 
the incubation period required therefor may vary depending upon the composition of the culture medium and the culti- 
vation conditions employed. When the accumulation of PF 1022F substance, PF 1022G substance and PF 1022H sub- 

45 stance has arrived at their peak, the cultivation step is discontinued. The resulting culture is then separated by filtration 
or by a centrifugal operation to give solid portion including the cultured cells and other solid materials and to give the 
broth filtrate. The filtration operation may be effected using a filtering aid such as diatomaceous earth, etc. 
[0029] The recovery of PF 1022F substance, PF 1022G substance and PF 1022H substance as produced by the 
at>ove cultivation of the microbial strain may be effected in the following manner. Thus, the recovery of PF 1022F sub- 

50 stance. PF 1022G substance and PF 1022H substance from the resultant culture may generally be carried out by ordi- 
nary procedure of separation with utilizing its physicochemical characteristics, for exanrple. by solvent extraction or 
adsorption, ion-exchange resin treatment, partition column chromatography, gel filtration, dialysis, precipitation and so 
on, either alone or in an appropriate combination. 

[0030] Since PF 1022F substance, PF 1022G substance and PF 1022H substance are insoluble in water, these sut>- 
55 stances exist mainly in the cultured cells rather than in the broth filtrate. Thus, to be concrete. PF 1022F. G and H svb- 
stances may be extracted from the cultured cells with an organic solvent or an aqueous organic solvent, for example, 
methanol or ethyl acetate, or acetone-water, acetonltrile-water. etc. Further, In order to isolate PF 1022F substance, PF 
1022G substance and PF 1022H substance from each other and then to purify each of them, there may be utilized a 
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chromatographic method with silica gel (e.g. Wako gel C-200, produced by Wako Junyaku K.K.), alumina, or the like as 
an adsorbent, or a chromatographic method with a gel filtration agent such as Sephadex LH-20 (a product of Pharmacia 
Co.). Toyopal HW-40 (a product of Toso Co., Ltd.). For further purification, crystallization of each of PF 1022 F sub- 
stance. PF 1022G substance or PF 1022H substance may be effected from a single solvent (ag. methanol, ethyl ace- 
5 tate, etc.) or a mixed solvent (e.g. methanol-water. ethyl acetate-n-hexane, diethylether-n-h®cane. etc.). 

[0031] By adopting such isolation and purification processes as above-mentioned, either alone or in any appropriate 
combination thereof, PF 1022F substance, PF 1022G substance and PF 1022H substance may be obtained separately 
from each other at a high purity. 

[0032] By the way, it is desirable that the process according to the first aspect of this invention includes the steps of 
10 separating from the resulting culture the cultured cells of the strain capable of producing PF 1022F substance, PF 
1022G substance and PF 1022H substance, extracting the cultured cells so separated with an organic solvent a an 
aqueous organic solvent to obtain an extract containing PF 1022F substance, PF 1022G substance and PF 1022H sub- 
stance, concentrating said extract to allow crystals comprising PF 1022G substance and PF 1022H substance to pre- 
cipitate therein, filtering the resulting concentrated solution to separate said crystals and the filtrate containing PF 
75 1022F substance, and isolating PF 1022G substance arxl PF 1022H sut>stance. respectively, from the crystals, and 
also isolating PF 1022F substance from said filtrate. 

[0033] Further, according to our further study, the present inventors have now found that when the cultivation d PF 
1022 strain above-mentioned used as the strain capable of producing the PF 1022F substance. PF 1022G substance 
and PF 1022 is conducted in such a manner that the cultivation of the PF 1022 strain is carried out in a culture medium 

20 containing tne ordinary carbon and nitrogen sources and in the presence of p-hydroxyphenyllactic acid or its sodium or 
potassium salt as added positively in an amount of 0.1-5 % by weight based on the weight of the culture medium, it 
results in that the concentration of PF 1022H substance as produced in said culture medium can be increased as high 
as about 3 times or more, as compared with such a case when the cultivation of said strain is carried out in the absence 
of the added p-hydroxyphenyllactic acid, and it has also been found that PF 1022H substance can then be recovered 

2B from the resultant culture so formed in an improved yield. In this case, there exists a possibility of increasing the /ietd 
of PF 1 022G substance, too. 

[0034] According to a second aspect of this invention, therefore, there is provided a process for the preparation cf PF 
1022F sidDStance. PF 1022G substance and PF 1022H substance with a highly efficient production of PF 1022H sub- 
stance, which process comprises cultivating the PF 1022 strain (deposited under PERM BP-2671) as the fungal strain 

30 capable of produdng PF 1022F substance, PF 1022G substance and PF 1022H substance, in a culture medium con- 
taining carbon and nitrogen sources arKi in the presence of p-hydroxyphenyllactic acid or sodium or potassium salt 
thereof as added to the culture medium in an amount of 0.1-5 % based on the weight of the culture medium, at a cul- 
tivation temperature of 15-30 ^'C, continuing the cultivation of the PF 1022 strain until the concentration of PF 1022H 
substance arrives at or near its maximum in the resulting culture, thereby producing and accumulating in the resulting 

35 culture PF 1022F substance, PF 1022G substance and PF 10221-1 sutostance along with PF 1022A substance, PF 
1022B substance, PF 1022C substance. PF 1022D substance and PF 1022E substance, then recovering from the cul- 
ture PF 1022F substance. PF 1022G substance and PF 1022H substance, and subsequently isolating PF 1022F sub- 
stance. PF 1022G substance and PF 1022H sut^stance from each other. 

[0035] In the process according to the second aspect of this invention, too, the cultivation of the PF 1022 strain and 
40 the recovery of PF 1 022F. G and H substances from the culture can be carried out in the same manner as in the process 
according to the first aspect of this invention. 

[0036] In the process according to the second aspect of this invention, however, it is preferred that this process 
includes the steps of separating the cultured ceRs of PF 1022 strain from the resulting culture of the PF 1022 strain, 
extracting the so separated, cultured cells with methanol to obtain the methanolic solution containing PF 1022F sub- 

45 stance. PF 1022G substance and PF 1022H substance together with PF 1022A substance. PF 1022B substance. PF 
1022C substance. PF 1022D substance and PF 1022E substance, then distilling off the methanol from said methanolic 
solution to give a concentrated solution, stirring the concentrated solution at room temperature or lower to allow crystals 
comprising a mixture of PF 1022 A substance, PF 1022B substance. PF 1022C sU^stance, PF 1022D substance and 
PF 1022E substance as well as PF 1022G substance and PF 1022H substance to precipitate, filtering off the crystals 

BO from the mother liquor containing PF 1022F substance remaining dissolved therein, subsequently recovering PF 
1022G substance and PF 1022H substance from said crystals with isolating PF 1022G substance and PF 1022H sub- 
stance from each other by recrystallization and chromatographic methods in combination, and further recovering and 
isolating PF 1022F substance from the mother liquor remaining after the filtration of said crystals. 
[0037] Further, according to a third aspect of this invention, there is provided a novel cyclic depsipeptide. which is PF 

55 1 022G substance represented by the following formula: 
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[0038] PF 1022G substance is in the form of colorless crystalline powder melting at 1 38.1-139.4 °C which has phys- 
ico-chemical properties described in detail after the Examples 1-2 given hereinafter. PF 1022G substance possesses 
25 an anthelmintic activity against fowl roundworms. 

[0039] PF 1022R G and H substances, which are produced according to this invention, may be utilized as a starting 
material for the syntheses of anthelmintically active cyclic depsipeptide derivatives. For instance, PF 1022G substance 
and PF 1 022H substance each may be utilized for the preparation of various other cyclic depsipeptide derivatives by 
treating the hydroxyl group on the benzyl group of PF 1022G or H substance through chemical modification or conver- 
se sion with using such chemical reactions which are applicable to the normally phenolic hydroxyl group. Typically, PF 
1022G substance may be used as an intennediate for the syntheses of the compounds disclosed in the specification of 
WO95/07272 mentioned hereinbefore, and PF 1022H substance may be used as an intermediate for the syntheses of 
the conpounds disclosed in the specification of WO93/19053 or W097/1 1064. It is particularly advantageous for indus- 
trial processes of preparing PF 1 022F substance, PF 1 022G substance and PF 1 022H substance that all the PF 1 022F. 
35 G and H substances can be produced at the same time by the fermentative processes comprising the cultivation of 
microorganisms according to this invention. In addition, the processes of this invention are of industrially high value in 
that these processes can provide by the convenient procedure PF 1022F~H substances which are useful as interme- 
diates for synthetic production of other cyclic depsipeptide derivatives by the chemical conversion. 

40 Brief Description of Drawings 

[0040] 

Figure 1 shows a proton nuclear magnetic resonance spectrum of PF 1022F substance as determined in a deu- 
45 tero-chloroform solution at 270 MHz. where the abscissa represents chemical shift (ppm: 6). 

Figure 2 shows a proton nuclear magnetic resonance spectrum of PF 1022G substance as determined in a deute- 
rochloroform solution at 270 MHz. where the abscissa represents chemical shift (ppm: 6). 

Figure 3 shows a proton nuclear magnetic resonance spectrum of PF 1022H substance as determined in a mixed 
solution of deutero-chloroform-deutero-methanol at 270 MHz, where the abscissa represents chemical shift (ppm: 
so 6). 

Best Mode for Carrying Out the Invention 

[0041] Examples of this invention are now given. Since the properties of PF 1022F substance, PF 1022G substance 
55 and PF 1022H substance have been elucidated in this invention, the processes for the preparation of PF 1022F sub- 
stance. PF 1022G substance and PF 1022H substance by the cultivation of a microorganism may be modified in a vari- 
ety of ways within the scope of this invention in view of these properties of PF 1022F, G and H substances. Accordingly, 
this invention is not limited to the following Examples, but includes possible nrxxlifications of the Examples hereinafter 
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given. 
Example 1 
10042] 

(a) A culture medium comprising 2.0% soluble starch, 1.0% glucose, 0.5% polypeptone. 0.6% wheat germ, 0.3% 
yeast extract, 0.2% soybean cake, 0.2% calcium carbonate and the balance water was used as the seed culture 
medium, medium comprising 2.0% glucose. 1.0% starch. 0.8% wheat germ, 1.3% soybean cake, 0.38% meat 
extract, 0.13% sodium chloride. 0.15% calcium carbonate and the balance water. All these media were used by 
adjusting the pH to 7.0 before sterilizatioa 

The cultivation of the PF 1022 strain was effected as follovi«: 

The seed culture medium above-mentioned was placed in 40 ml-portions into 200 ml-capacity Eriervneyer 
flasks. The seed culture media in the flasks were sterilized at 120**C for 15 minutes and then inoculated with Z-Z 
loopfuls of a slant culture of the PF 1022 strain (deposited under FERM BP-2671) per flask. Shake-cultivation was 
conducted at Z&'O for 48 hours to give a primary seed culture. Then, the seed culture medium of the same com- 
position as above was placed in 500 ml-portions into 2 liter-capacity Erienmeyer flasks, sterilized at 120°C for 15 
minutes and inoculated with the content of the two flasks containing said primary seed cuHure. followed by cultivat- 
ing the PF 1022 strain under shaking at 26**C for 48 hours. Further, the seed culture medium as above (500 liters) 
was charged into a 1 liter capacity-tank fermenler, sterilized at 120'*C for 25 minutes and then inoculated with the 
content of the five flasks containing the said primary seed culture and subsequently cultivated under stirring at 
26**C for 48 hours to give a tank seed culture. 

Then, the production culture medium as above (5 Wlo-litres) was charged into a 10 kito-litre capacity-tank fer- 
menter and sterilized at 120*»C for 25 minutes. The production culture medium so sterilized was inoculated with 0.5 
kilo-litres of the tank seed culture obtained in the above and then cultivated at 26**C for 7 days with aeration and 
under stirring. After the completion of the cultivation, the culture broth so obtained was filtered with the addition of 
diatomaceous earth as a ffltering aid. to yield the cultured cells of the PF 1022 strain (about 2700 kg). 

(b) The recovery of PF 1022F~H substances from the cultured cells were carried out as follows: 

Thus, methanol (14.4 kilo-litres) was added to the cultured cells obtained as atK)ve (about 2700 kg), and the 
resultant mixture was stirred for 3 hours. Thereafter, the cells were filtered off to yield the methanoiic extract from 
the cells. The methanol was distilled off from the methanoiic extract under a reduced pressure to give a concen- 
trated solution (960 litres). The concentrated solution was stinred at room tenperature for a whole day and one 
night, and the resulting crystals (primary crystals) as deposited were collected by filtration. 

The primary aystals (about 60 kg) so obtained comprised a mixture of PF 1022A substance, PF 1022B sub- 
stance. PF 1022C substance. PF 1022D substance. PF 1022E substance, PF 1022F substance. PF 1022G sub- 
stanceiPF 1022H substance and other cell constituents. The filtrate also contained the above-mentioned PF 1022A 
substance. PF 1022B substance. PF 1022C substance. PF 1022D substance. PF 1022E substance. PF 1022F 
substance. PF 1022G substance. PF 1022H substance and other cell constituents, but the proportions of these 
constituents present in the filtrate were different from those of the primary aystals. while the proportion of PF 
1022F substance is relatively higher in the filtrate. The primary mother liquor obtained was stored and used later 
for the recovery of PF 1022F substance therefrom. 

The primary crystals as at)Ove were washed twice with n-heptane (200 litres). The crystals left after the wash- 
ing were dissolved in methanol (500 litres), to which solution was added activated carbon (12 kg). The resultant 
mixture was stin-ed for 1 hour. After the filtration, the resulting filtrate was concentrated under reduced pressure to 
a volume of 1 70 litres. The concentrated solution so obtained was stirred at room temperature for 24 hours, and the 
crystals so precipitated (the secondary crystals) were collected by filtration. 

The secondary crystals (about 35 kg) comprised a mixture of the PF 1022 A substance as a main constituent 
along with PF 1022C substance, PF 1022D substance. PF 1022E substance and PF 1022G substance 

The secondary crystals were washed twice with n-heptane (each 240 litres), then dissolved in methanol (350 
litres) and then the methonolic solution was concentrated under a reduced pressure to a volume of 100 litres. The 
concentrated solution obtained was stirred at room temperature for 24 hours and the crystals thus obtained (the 
tertiary crystals) was collected by filtration. 

The tertiary crystals so obtained (about 31 kg) contained PF 1022 A substance in a high purity. 

(c) The filtrate (the mother liquor) which remained at the filtration out of the secondary crystals above was contain- 
ing PF 1022A. B. C, D. E. F. G and H substances. On the other hand, the filtrate (the mother liquor) remaining at 
the filtration out of the tertiary crystals above was containing PF 1022A, C. D, E and G substances. These two fil- 
trates were combined and concentrated under a reduced pressure up to a volume of 65 litres. The crystals so pre- 
cipitated were washed twice with n-heptane (25 litres and 23 litres, respectively) and then dried under reduced 
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pressure, to afford crystals (8.2 kg). 

The crystals so obtained comprised a mixture o1 the PF 1022A substance. PF 1022B substance. PF 1022C 
substance. PF 1022D substance. PF 1022E substance. PF 1022G substance and PF 1022H substance. A half 
amount (4.1 kg) of the crystals so obtained was dissolved in chloroform (10 litres) and the resulting chloroform solu- 

5 tion was subjected to a silica gel column chromatography ( Wako gel C-300. 20 kg). The silica gel column was first 

eluted with a developing solvent (380 litres) consisting of chloroform-ethyl acetate (6:1) and then eluted with a 
developing solvent (140 litres) consisting of chloroform-ethyl acetate (1 : 1). The resulting eluate was collected in 50- 
litre-fractions. Fractions Nos.8-10 of the eluate contained PF 1022E substance, PF 1022G substance and PF 
1022H substance as main constituents and were combined together and then concentrated under reduced pres- 

10 sure. 

The powder thus obtained (158 g) comprised a mixture of PF 1022E substance. PF 1022G substance and PF 
1022H substance. The powder (158 g) was crystallized from ethyl acetate (800 ml) and the crystals was collected 
by filtration. A portion (2.5 g) of the crystals so obtained (1 21 .6 g) was dissolved in toluene (1 0 ml), and the solution 
in toluene was subjected to a silica gel column chromatography (Wako gel C-200, 100 g). The elution was effected 
75 with a developing solvent consisting of ethyl acetate-n-hexane (1 :1), and the eluate was collected in 20 ml-fractions. 
Fractions Nos.38-42 of the eluate were combined and concentrated to dryness under a reduced pressure, afford- 
ing the PF 1022G substance (34.7 mg). Fractions Nos. 44-^48 of the eluate were combined and concentrated to dry- 
ness under a reduced pressure, affording the PF 1022H substance (26.5 mg). 

(d) On the other hand, the stored filtrate (the mother liquor of the primary crystals) remaining from the filtering oper- 
20 ation of the primary crystals above was concentrated to dryness under a reduced pressure to give a powder. A por- 
tion (2.35 kg) of said powder was dissolved in chloroform (10 liters) and the resultant solution was subjected to a 
silica gel column chromatography (Wako gel C-300. 20 kg). The silica gel column was first eluted with a developing 
solvent (420 litres) consisting of chloroform-ethyl acetate (6:1). and then eluted with a developing solvent (120 
litres) consisting of chloroform- ethyl acetate (1 :1). The eluates were collected in 50 litre-fractions. Fraction No.10 of 
25 the eluate contained PF 1022E substance. PF 1022F substance. PF 1022G substance and other substances so 
eluted. and the fraction No.10 was concentrated under a reduced pressure. 

[0043] The powder (45.0 g) so obtained was subjected to a silica gel column chromatography (Wako gel C-300. 550 
g). Elution was effected with a developing solvent (4 litres) consisting of chlorotorm-ethyl acetate (3:1) and the eluate 
30 was collected in 500 ml-fractions. Fractions Nos.3 ~7 containing the PF 1022F substance were combined and then con- 
centrated under reduced pressure, to afford a powder (9.19 g) comprising PF 1022E substance,PF 1022F substance 
and other substarK;es. 

[0044] This powder was dissolved in a 60% aqueous acetonitrile, and the resulting solution was subjected to a 
reversed phase column chromatography (Cosmosil 75C1 80PN. 1 00 g). The elution was effected first with a 60% aque- 
35 ous acetonitrile (500 ml), then with a 70% aqueous acetonitrile (400 ml) and finally with an 80% aqueous acetonitrile 
(900 ml). The eluates obtained were collected in 200 ml-fractions. Eluate fractions Nos.2'~8 containing PF 1022F sub- 
stance were combined arxJ then concentrated under reduced pressure, to afford a crude powder (6.53 g) of PF 1022F 
substance. 

[0045] This crude powder was dissolved in toluene (30 ml) and the solution obtained was subjected to a silica gel 
40 column chromatography (Wako gel C-200. 260 g). Elution was effected first with a developing solvent (1 litre) consisting 
of n-hexane-ethyl acetate (55:45). then with a developing solvent (2 litres) consisting of n-hexane-ethyl acetate (1:1). 
and finally with a developing solvent (1 litre) consisting of n-hexane-ethyl acetate (45:55). The eluates were collected in 
200 nril-fractions. Eluate fractions Nos.20~21 containing PF 1022F substance only were combined and then concen- 
trated under a reduced pressure, to afford PF 1022F substance (143 mg). 

45 

Example 2 
[0046] 

so (a) The seed culture medium (50 ml) having the same composition as described in Example 1 above was placed 
into each of 250 ml-Erlenmeyer flasks. The flasks, after sterilizing at 120**C for 15 minutes, were inoculated with 
2-3 loopfuls of a slant culture of the PF 1022 strain and then incubated at 26*'C for 3 days. The resulting culture 
broth was separated into two portions. To one portion of said two portions was added p-hydroxyphenyllactic acid in 
an amount of 0.3% by weight based on the weight of the culture medium present in said one portion. Both the two 

55 portions were separately further incubated at 26'C for 3 days. The resulting cultured cells obtained from the Incu- 
bated two portions of the culture broth were extracted with methanol in a manner similar to the procedure disclosed 
in Example 1(b). The concentration (^g/ml) of PF 1022H substance in the resuHing two methanolic extracts was 
assayed by a liquid column chromatography (column: a product of GL Science Co., Inertsil ODS-2: 4.6 mm* x 250 
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mm- at temperature of 40°C; flow rate of 1 ml/min.. detecting UV at 210 nm. mobile phase consisting o< ^O^J^e^ 
to^frHe + 0 1% trif tuoroacetic acid; at retention time of 5.0 minutes). Then, comparison was made to estimate ^ 
SSe^e in the q^^^^^^ of production of PF 1022H substance in the resulting methanolic extracts of the cultured 
it S^e^t^e Sse w^^^^^^^ cultured ceHs were obtained from the incubation of the PF 1 022 stran in the ^es- 
2?e o^rMroxyphenyl^ acid added, and the case when the cultured cells were obtained f rom the mcubahon 
oHhe PF 1022 st'rain in'the absence of p-hydroxylphenyllactic acid. As a result, it was found ^^^^^^ 
of PF 1022H substance in the methanolic extract of the cultured cells as m the presence of P-^'^^^""^^ 
acW added was 132 m g/ml. whereas the concentration of PF 1 022H substance in the methanolic extract of the cul- 
tured cells as incubated without the addition of p-hydroxyphenyllactic acid was 35 Mg/ml. 
(bl The seed culture medium (50 ml) having the same composition as described in Example 1(a) was placed into 
2ch o' onfhS^rS SSo ml-Erlenmeyertlasks. Theculture medium in the one hundred (^0°) °' f 
we'e s erSr^e^ m 1 20°C fori 5 minutes. Thereafter, the seed culture medium of each of the ^O^J^^^^ 
of the medium: 5 litres) was inoculated with 2-3 loopfuls of the PF 1022 strain (deposrted under PERM BP- 

'^'ir^tdryXXc^caJ^^^^^^^^ 

in an amount oi 0.3% by weight based on the weight of the culture medium present in each flask The cult-at^mof 
he PMoS strain wasthen continued at 26-C for further 3 days under aeration and stjrr.ng. AJe^ ^".p^^ 
of the cuH?aton, the resulting culture broth was filtered with aid of diatomaceoos earth as a fltenng aid. thus to 
ohtain ihecurtured cells of the PF 1022 Strain (about 2.5 kg). ^ x> « i. ^ 

Sl'^e ciLCSlte (2.5 kg), so obtained were added with methanol (13 litres) and th^were stinred for 3J^^ 
^Se^ft^r ircSs vire f iSred off to give a methanolic extract from the cuHured cells. The methanol -as d^^ 
OH fZ^the methanolic extract to yield a concentrated solution (870 mQ. The concentrated solution was stn-ed at 
rlLr^ t'r^iratt?^^^^ 24 hours. wJien the primary crystals were preciprtated. The primary crystals were cd ect^l 
STf IS and the crystals (55 g) so obtained were washed with n-heptane and ^^^^ ^ 

iLif\ mn The resultina methanolic solution was treated in the manner similar to Example 1(b). i.e. by a treatmeni 
^a7a^4S<^S>^to«owed by concentration and crystaHization treatment. Thus, there were obtained sec- 

SSa:y";Sl3?gt?s as aLate (the mother liquor o'**'^ ^^^^J^^^^^^^^^^^^ ^s n'^S^^S 
the siondary crystals. The resultant secondary crystals were again dissolved in methanol (320 rril) as f^"^ 
1to)^Te mettianonc solution so obtained was again treated by concentration and 

iS^Tc^^m as wen as a fBtrate (the mother liquor of the tertiary aystals) obtained by the f iHraton of the 

;?Te'^S'lk,uor of the secondary crystals and the mother liquor of the tertiary ^^^^""f^^Z 
were«.Si and then concentrated to a volume of 60 ml. The resuHing crystals were washed twice wrth n-hep- 
tane and then dried under reduced pressure, to yield crystals (7.5 g). 
[00471 ThecrystateobtainedaboveweredissoK^edinchloroformandtheresulting^loroform 
oVSica Qd cdumn chromatography in the manner similar to Example 1(c). Eluate fractions containing the PF 1(^2E 
c ^<^!^. P^idSG aSS^e aS PF 1022H substance thus eluted were collected and then concentrated under 
r^^ p;essureTgi^^^^ comprising PF 1022E substance. PF 1022G substance and PF l022Hsub- 

tSt^ica^el cSrol^aphy (devel^ed with ethyl acetate-n-hexane. 1:1) in the same manner as in Example 

1(c). IS to S!;" *rSuateTraS^ containing PF 1022G substance and also the eluate fractions corrtaining PF 

;S "-SLTrSions containing PF 1022G substance and the ^-f<=^-^«^ ''^ n'^'l^f^F^S^ 
lately concentrated to dryness under reduced pressure, to afford PF 1022G substance (1 1 .5 mg) and PF 1022H sub 

S ^' pi^iioTe^l properties of PF 1022G substance. PF 1022F substance and PF 1022H substance thus 
obtained are given below: 

(i) Physico-chernical properties ot PF 1022F substance 



[0051] 

(1) Color and appearance: Colorless needle-like crystals; 

(2) Melting point: 168~170*»C; 

(3) Molecular formula: C40H68N4O12; 

(4) Mass spectrum (FAB-MS): m/z 797 (M+H)"' ; 
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(5) Specific rotation: la]^^^ -68** (c 0.15. methanol): 

(6) Ultraviolet absorption spectrum (in a methanolic solution): 
Xmax nm (E ) 262 (3.6); 

(7) Infrared absorption spectrum (IR-Card): 

v(cm-^) 2957, 2361, 1744. 1663, 1468. 1414, 1281. 1202. 1152. 1080, 1030. 583; 

(8) ^H-Nuclear magnetic resonance spectrum: (6: ppm) 

In Figure 1 is show ^H-nuclear magnetic resonance spectrum of PF 1022F substance as determined in deute- 
10 rochloroform at 270 MHz using TMS (tetramethylsilane) as Internal standard. 

(9) Solubilities: Soluble in chloroform, acetone, ethyl acetate, methanol and dimethylsulfoxide; Insoluble in water 
and n-hexane; 

(10) Rf value on silica gel thin layer chromatography (TLC): 

Rf value is 0.34, when use is made of an eluent of chloroform-ethyl acetate (1:2) on silica gel plate 60F254 (thlck- 
75 ness 0.25 mm, a product of Merck & Co.). 

(11) Classification by basicity, acidity or neutrality: Neutral substance; 

(il) Physico-chemical properties of PF 1022Q substance 
20 [0052] 

(1) Color and appearance: Colorless crystalline powder; 

(2) Melting point: 138.1-^139.4*>C; 

(3) Molecular formula: C45H72N40^3; 

25 (4) Mass spectrum (FAB-MS): m/z 889 (M+H)* ; 

(5) Specific rotation: [alo^^ -76** (c 0.10. methanol); 

(6) Ultraviolet absorption spectrum (in a methanolic solution): 
Xmax nm (E ) 278 (6.3); 

(7) Infrared absorption spectrum (in KBr pellet): 

30 

V (cm^) 3424. 2959. 2872, 2363. 2342. 1744. 1665. 1518. 1468. 1416. 1372. 1327, 1271. 1198. 1127. 1080. 
1030.833,507.422; 

(8) ^H-Nuclear magnetic resonance spectrum: (6: ppm) 

35 In Figure 2 is shown ^H-nuclear magnetic resonance spectrum of PF 1022G substance as determined in deu- 

terochloroform at 270 MHz using TMS (tetramethylsilane) as internal standard. 

(9) Solubilities: Soluble in chloroform, acetone, ethyl acetate, methanol and dimethylsulfoxide; Insoluble in water 
and n-hexane; 

(10) Rf value on silica gel thin layer chromatography (TLC): 

Rf value is 0.32. when use is made of an eluent of chloroform-ethyl acetate (1:2) on silica gel plate 60F254 
(thickness 0.25 mm. a product of Merck & Co.). 

(11) Classification by basidty, acidity or neutrality: Neutral substance; 

(iii) Physico-chemical properties of the PF 1022H substance 

45 

[0053] 

(1) Color and appearance: Colorless crystalline powder; 

(2) Melting point: 224.2~225.4«C; 

so (3) Molecular formula: C52H76N4O14; 

(4) Mass spectrum (FAB-MS): m/z 981 (M+H)"^ ; 

(5) Specific rotation: [aJo^^ -97^ (c 0.1. methanol); 

(6) Ultraviolet absorption spectrum (in a methanolic solution): 
>^max nm(E^Sn)278(6.3); 

55 {7) Infrared absorption spectrum (IR-Card): 

V (cm*^) 2959, 2363. 1744. 1657. 1518. 1468. 1273. 1209. 1155, 478, 
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(8) ""H-Nuclear magnetic resonance spectrum: (5: ppm) 

In Figure 3 is shown ^ H-nucIear magnetic resonance spectrum of PF 1022H substance as determined in a 
mixed solvent of deutero-chloroform-deutero-methanol at 270 MHz using TMS (tetramethylsilane) as internal 
standard. 

(9) Solubilities: Soluble in chloroform, acetone, ethyl acetate, methanol and dimethylsulfoxide; Insoluble In water 
and n-hexane; 

(10) Rf value on silica gel thin layer chromatography (TLC): 

Rf value is 0.25. when use is made of an eluent of chloroform-ethyl acetate (1 :2) on silica gel plate 60F254 (thick- 
ness 0.25 mm. a product of Merck & Co.). 

(11) Classification by basicity, acidity or neutrality: Neutral siA)Stance: 
Industrial Applicability 

[0054] As explained above, the PF 1022F substance and PF 1 022H substance, as well as a novel cyclic depsipeptide. 
PF 1 022G substance, have now been produced in a convenient way by the processes according to this invention, which 
comprise cultivating a fungal strain capable of producing PF 1022F substance, PF 1022G substance and PF 1022H 
substance. wNch strain belongs to the genus Xylaria or the genus Rosellinia in the family Xylariaceae. 
[0055] The PF 1022F substance, PF 1022G substance and PF 1022H substance thus produced are the cyclic dep- 
sipeptides having anthelmintic activities and also are useful as starting materials to be used for the chemical syntheses 
of such known or novel derivatives of PF 1022 substance which have higher anthelmintic activities. 

Claims 

1 . A process for the preparation of P F 1 022F substance, PF 1 022G substance and PF 1 022H substance, which are 
represented by the following general formula (I) 




wherein both of R^ and R^ each denote methyl group for PF 1022F substance, but R^ denotes methyl group and 
r2 denotes p-hydroxybenzyl group for PF 1022G substance, and both of R^ and R^ each denote p-hydroxybenzyl 
group for PF 1 022H substance, which process comprises cultivating a fungal strain capable of producing PF 1 022F 
substance. PF 1022G substance and PF 1022H substance and belonging to the genus Xylaria or the genus Rosel- 
linia. in a culture medium containing carbon and nitrogen sources, thereby producing and accumulating PF 1022F 
substance. PF 1022G substance and PF 1022H substance in the resulting culture, recovering PF 1022F sub- 
stance. PF 1022G substance and PF 1022H substance from the said culture and then isolating PF 1022F sub- 
stance. PF 1022G substance and PF 1022H substance separately from each other. 

2. A process according to Claim 1 . wherein the PF 1 022 strain which has been deposited with National Institute of Bio- 
science and Human-Technology, Agency of Industrial Science & Technology, in Japan under the access number 
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FERM-2671 In terms of the Budapest Treaty, is used as the strain capable of producing PF 1022F substance, PF 
1022G substance and PF 1022H substance. 

A process according to Claim 1. wherein the strain capable of producing PF 1022F substance, PF 1022G sub- 
stance and PF 1022H substance is cultivated at a temperature of 15-30*C. 

A process according to Claim 1 , which comprises the steps of separating the cultured cells of the strain capable of 
producing PF 1022F substance. PF 1022G substance and PF 1022H substance, from the resulting culture, extract- 
ing the cultured cells so separated with an organic solvent or an aqueous organic solvent to obtain an extract con- 
taining PF 1022F substance, PF 1022G substance and PF 1022H substance, concentrating said extract to allow 
crystals comprising PF 1022G substance and PF 1022H substance to predpitate therein, filtering the resulting con- 
centrated solution to separate and recover the said crystals and the filtrate containing PF 1022F substance, and 
isolating PF 1022G substance and PF 1022H substance, respectively, from the crystals, and also Isolating PF 
1022F substance from said filtrate. 

A process for the preparation of PF 1022F substance. PF 1022G substance and PF 1022H substance with a highly 
efficient production of PF 1022H substance, which process comprises cultivating the PF 1022 strain (deposited 
under PERM BP-2671) as the fungal strain capable of producing PF 1022F substance. PF 1022G substance and 
PF 1022H substance, in a culture medium containing carbon and nitrogen source and in the presence of p-hydrox- 
yphenyllactic acid or sodium or potassium salt thereof as added to the culture medium In an amount of 0. 1-5 % 
based on the weight of the culture medium, at a cultivation temperature of 15~30**C, continuing the cultivation of 
the PF 1022 strain until the concentration of PF 1022H substance anrives at or near its maximum in the resulting 
culture, thereby producing and accumulating in the resulting culture PF 1022F substance. PF 1022G substance 
and PF 1022H substance along with PF 1022A substance, PF 1022B substance, PF 1022C substance, PF 1022D 
substance and PF 1022E substance, then recovering from the culture PF 1022F substance. PF 1022G substance 
and PF 1022H substance, and subsequently Isolating PF 1022F substance. PF 1022G substance and PF 1022H 
substance from each other. 

A process according to Claim 5. which Includes the steps of separating the cultured cells of the PF 1 022 strain from 
the resufting culture of the PF 1022 strain, extracting the so separated, cultured cells with methanol to obtain a 
methanolic solution containing PF 1022F substance, PF 1022G substance and PF 1022H substance together with 
PF 1022A substance. PF 1022B substance. PF 1022C substance. PF 1022D substance and PF 1022E substance, 
then distilling off the methanol from said methanolic solution to give a concentrated solution, stlrrlrig the concen- 
trated solution at room temperature or lower to allow crystals comprising a mixture of PF 1022A substance. PF 
1022B substance, PF 1022C substance. PF 1022D substance and PF 1022E substance as well as PF 1022G sub- 
stance and PF 1022H substance to precipitate, filtering off the crystals from the mother liquor containing PF 1 022F 
substance remaining dissolved therein, subsequently recovering PF 1022G substance and PF 1022H substance 
from said crystals with isolating PF 1022G substance and PF 1022H substance from each other by recrystalllzation 
and chromatographic methods in combination, and further recovering and isolating PF 1022F substance from the 
mother liquor remaining after the filtration of said crystals. 

A novel cyclic depsipeptide. which is PF 1022G substance represented by the following formula: 
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